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Jialiexi-Manafu, WANG Jian-hua, Ayizukeri-Esimayi, Abulikemu-Wubulida
(College of Chemical Engineering Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: In this study, we chose seabuckthorn fruit as raw material. Based on the single factor expriment, three factors including
storage time, ultrasonic time and extraction temperature were selected as independent variables, and the degradation rate of flavonoids and
polysaccharides was selected as response value. Then, the degradation rate of flavonoids and polysaccharides in seabuckthorn fruit was
optimized by response surface method. We found that the optimal degradation conditions of flavonoids were: storage time of 10 days,
ultrasonic time of 114 min, and extraction temperature of 73.62 °C; for polysaccharide: storage time of 10 days, ultrasonic time of 115.2 min,
and extraction temperature of 71.30 “C. The degradation rates of flavonoids and polysaccharides were 70.11% and 67.30%, respectively. The
variation law and degradation kinetics of flavonoids and polysaccharides in seabuckthorn fruit with various factors were studied, and a storage
period prediction model was established. The results showed that in 5~10 days of the storage time, the degradation of flavonoids and
polysaccharides fits with the first order kinetics model, and the degradation activation energy E, is 63.53 and 68.40 kJ/mol. This study could
provide a theoretical basis for the selection of storage period of seabuckthorn fruit.
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Fig.1 Response surface and contour map of the interaction of various factors on the degradation rate of seabuckthorn fruit flavonoids
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Fig.2 Response surface and contour map of the interaction of various factors on the degradation rate of seabuckthorn fructose
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Table 4 The linear regression coefficient R? for the zero order reaction and the first order reaction

S EX
(PP s A A ,
MR w0 TPRR a0 TR (0 TRRR an) TPAR
0 0.0121 0.941 0.0113 0.914 0.0512 0.824 0.0418 0.904
2 0.0159 0.963 0.0275 0.933 0.0585 0.855 0.0461 0.933
4 0.0231 0.957 0.0351 0.951 0.0613 0.919 0.0598 0.957
6 0.0235 0.968 0.0579 0.954 0.0664 0.930 0.0659 0.964
8 0.0752 0.971 0.0632 0.960 0.0711 0.959 0.0610 0.977
10 0.0823 0.978 0.0709 0.969 0.0748 0.966 0.0794 0.985
12 0.0878 0.981 0.0739 0.970 0.0793 0.975 0.0779 0.998
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Table 5 Flavonoid, polysaccharide degradation half-time, activation energy and predactyl factor with different storage time
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Table 6 Validation of degradation-kinetic models of flavonoid and polysaccharide of seabuckthorn fruit under different storage

conditions
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it 75 18] /d - - - -
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0 5213 5241 6452 6321
2 51.56  51.09 62.87  61.94
4 4937  49.19 60.45  60.04
6 4871 4865 1.93 5839  58.12 4.70
8 4899 4882 5547 5479
10 4776 4759 5361  53.23
12 4701  46.86 50.72  50.57
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